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[57] ~ ABSTRACT

A linear motion rolling contact bearing assembly in-

- cludes a slider unit having a main body, in which a pair

of endless circulating paths for rolling members is
formed, and a U-shaped frame, and having a rail extend-

“ing over a predetermined length and having a U-shaped

cross section for slidably receiving therein the slider
unit. An end mounting section for mounting to an exte-
rior member outside of the assembly is formed at least at
one end of the U-shaped rail and/or the U-shaped
frame. Thus, any deformation and/or distortion, which
may be produced when mounting the assembly to an
apparatus, is prevented from being transmitted to the
remaining part of the assembly, thereby maintaining a
high dimensional precision and structural integrity. -

11 Claims, 7 Drawing Figures
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- LINEAR MOTION ROLLING CONTACT BEARING

ASSEMBLY

BACKGROUND OF THE INVENTION

1 Field of the Inventlon
~This invention relates to a bearing assembly for al-

o lowmg a relative linear motion between two elements

‘theoretically for an indefinite length, and, in particular,
to a linear motion rolling contact bearing assembly

3
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suitable for use in high-precision apparatuses, such as

~ NC machlmng tools, robots information and office

‘automation equipment. - |

- 2. Description of the Prior Art |

A linear motion rolling contact bearin g assembly is
known in the art and it includes a rail extending straight

over a desired length, a slider slidably mounted on the

rail and a plurality of rolling members interposed be-
“tween the rail and the slider, thereby providing a rolling
contact between the rail and the slider. Such a linear

 to various equipment and machines whenever a relative

15

20

"~ motion rolling contact bearing assembly may be applied

- linear motion between two elements is required. In

~ general, such a linear motion rolling contact bearing
. assembly is preferably compact in side. Thus, use 1s

- typically made of a thin steel plate for forming the rail
“and/or slider, at least partly. In this case, because of the

25

reduced rigidity of a thin steel plate, it is often difficult |

" to obtain true straightness for the rail and/or slider,
‘which then constitutes an obstacle for wide application
- of such a linear motlon rollmg contact bearing assem-
by, T | |
- For example, in the past, such a linear motion rolling
- contact bearing assembly was often used in such devices
‘as cabinets and desk drawers, which do not require
“close tolerances. However, partly due to the recent
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scribed above and to provide a novel linear motion
rolling contact bearing assembly. -
Another object of the present invention 1s to provide

an improved linear motion rolling contact bearing as-

sembly high in precision, light in weight, and compact
in size. -

A further object of the present invention is to provide
an improved linear motion rolling contact bearing as-
sembly suitable for use in high-precision equipment,
such as NC machining tools and efﬁce automation ap-
paratuses. |

A still further object of the present invention is to
provide a linear motion rolling contact bearing assem-
bly which produces no or a minimum of dimensional
error or distortion upon mounting to a desired appara-
tus.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunctmn with the accompanying draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1is a schematic illlustration showing in perspec-

‘tive a linear motion rolling contact bearing assembly

constructed in accordance with one embodiment of the

- present invention;

FIG. 2 1s a schematic illustration shewmg partly in
transverse cross section the structure shown in FIG. 1;
FI1G. 3 is a schematic illustration showing partly in
horizontal cross section a part of the structure shown n

FIG. 1;
FIG. 4 is a schematic illustration showing in perspec-

 tive the frame definin g part of the slider unit 1 prowded
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~ dissemination of various advanced office automation -

| -equlpment such as office computers, word processors,
and COpleI‘S as well as robots, and machining tools,

“there has arisen a need to develop a novel linear motion
rolling contact bearing assembly high in precision, light

 in weight, and small in size. In particular, since such a

 linear motion rolling contact bearmg assembly is 4 5

‘mounted in an apparatus when used, it is critical that
‘error or distortion produced due to such mounting is

o mlnlmlzed or preferably non-existent.

SUMMARY OF THE INVENTION

In- aeeordanee with the present invention, there is
 provided a linear motion rolling contact bearing assem-

- bly comprising a rail extending over a predetermined

~length having a U-shaped cross section, a slider unit
- slidably housed in said rail which includes a main body
- and a frame fixedly attached to said main body, the
 frame having a U-shaped cross section, and a plurality
~ of rolling members interposed between the rail and the
~slider unit, thereby providing a rolling contact between
the rail and the slider unit. At least one of the rail and

~the frame is provided with an end mounting section for

 mounting to an external element at each end thereof.
Preferably, such an end mounting section is defined as
an end projection extending from each end of the rail

“and/or frame, and at least one notch is provided at the
- base of the end mounting section as a stress relief area.

50
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in the structure shown in FIG. 1;

FIG. 5 is a schematic illustration showing in perspec-
tive the lower main body 4b defining part of the shder
unit 1 provided in the structure shown in FIG. 1; and
- FIGS. 6 and 7 are schematic illustrations showing
partly in cross section two alternative embodlments of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to FIG. 1 there is schematically
shown a linear motion rolling contact bearing assembly
constructed in accordance with the one embodiment of
the present invention. As shown, the illustrated linear
motion rolling contact bearing assembly includes a
slider unit 1 and a rail 2 along which the slider unit 1
moves slidingly. The slider unit 1 includes a frame

which has a generally U-shaped cross section and thus

includes a flat top wall 1d and a pair of side walls 1e, 1e

- (FIG. 4) each depending downward from the corre-

sponding side of the flat top wall 1d. The slider unit 1

‘also includes a main body comprised of upper and lower

body sections 4a and 4b, which are preferably formed of
a plastic material, for example, by injection molding. In

~ the illustrated embodiment, the .frame also serves to

65

1t is therefore a primary object of the present inven- |

tion to obviate the disadvantage of the prior art as de-

hold the upper and lower body sections 4¢ and 4b to-
gether, thereby defining an lntegrated structure ‘as the
slider unit 1.

The frame is preferably formed from a thm steel plate
by bending. In the illustrated embodiment, the frame i1s
also provided with a pair of end mounting sections 15,
15 one at each end. As shown, each of these end mount-
ing sections 1b, 1b is formed as an end projection ex-
tending from the corresponding end of the flat top wall
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1d. Also provided in the frame is a pair of notches or
cut-away portions 1lc, Ic at the base of each of the end
mounting sections 15, 15. In other words, the pair of
notches 1c, 1cis provided at the connection between the

‘end mounting section 15 and the flat top wall 1d. Each

of the end mounting sections 15, 15 is fixedly attached
to the main body by means of fixing means, such as
rivets or bolts, which extend through a pair of fixing

holes 1g, 1g. Each of the end mounting sections 15, 15 is
also provided with a mounting hole 1f generally at the
center thereof, which i1s threaded in the illustrated em-

bodiment. Therefore, the slider unit 1 may be fixedly
attached to an exterior member of an apparatus to
which the present bearing assembly is to be mounted,
for example, by threading a mounting bolt into the
mounting hole 1f Since the mounting sections 154, 15 are
provided at the opposite ends of the frame, any defor-
mation or distortion, which may be produced by tight-
ening a bolt threaded into the mounting hole 1f, is pre-
vented from occurring to the other part of the slider
unit 1. Therefore, the structural integrity of the slider
unit 1 1s not damaged even if the slider unit 1 is fixedly
and tightly attached to an exterior member.

As best known in FIG. 4, the frame of the slider unit
1 has a pair of depending side walls 1e, 1e, each of which
has an outer surface provided with a horizontally ex-
tending straight inner guide groove 1a. In the illustrated
embodiment, as best shown in FIG. 2, the inner guide
groove 1a has a generally V-shaped cross section. As
will be made clear later, this inner guide groove 1a
defines part of a load section of an endless circulating
path defined in the slider unit 1.

As briefly described above, the main body is com-
prised of a pair of upper and lower body sections 4a and
45, which are identical in structure and which are
placed one on top of the other. The detailed structure of
the lower body section 4b (same for the upper body
section 4a) is illustrated in FIG. 5. The lower body
section 4b is generally in the shape of a plate and is

~provided with a pair of generally O-shaped grooves 8,
8, each defining a endless circulating path for a plurality

of balls 3. Each of the O-shaped grooves 8, 8, defining
an endless circulating path, includes a load section 8¢, a
return sectton 8¢ and a pair of connecting sections 85,
80, each connecting the corresponding ends of the load
and return sections 8a and 8b. Inside of each of the
O-shaped grooves 8, 8 is provided a guide wall 6, which
serves to define a part of the return section 8¢ for the
balls 3 and also to guide the insertion of the correspond-
ing side wall 1e of the frame when it is inserted into a
slot 7 formed adjacent to the guide wall 8 and the load
bearing section of the O-shaped groove 8. In this man-
ner, since each of the upper and lower body sections 4a
and 4b 1s provided with a pair of mounting slots 7, 7
adjacent to the guide walls 6, 6, into which the respec-
tive side walls 1¢, 1e of the frame are snugly inserted,
the slider unit 1 has an enhanced structural integrity
when assembled. As also shown in FIG. 5, the lower
body section 45 (same in the case of the upper body
section 4a) includes an extended end section which is
provided with three holes corresponding to the mount-
ing hole 1f and the fixing holes 1g, 1g of the frame.

- When use is made of rivets, they may extend through

the frame and the main body. In addition, when a
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mounting bolt is threaded into the mounting hole 1f of 65

the frame, its tip end may project into the correspond-
ing hole in the main body. It is to be noted that the

‘upper and lower body sections 42 and 45 may be prefer-

4

ably formed of a plastic material by injection molding.
Since the upper and lower body sections 4a and 4b are
identical in structure, they may be manufactured in
mass, and two of them are selected arbitrarily and put
together to define the main body. Thus, the manufac-
ture of the slider unit 1 1s extremely easy, but the assem-
bled structure has an increased integrity because the
upper and lower body sections 4a and 44 are virtually

clamped by the frame when assembled.
As shown in FIGS. 2 and 3, a plurality of balls 3 are
placed within each of the pair of endless circulating

paths 8, 8 defined in the main body of the slider unit 1.
These balls 3 can roll along each of the endless circulat-
ing 8, 8. Those balls 3 which are located at the load
sectins 84, 8¢ are interposed between the slider unit 1
and the rail 2, thereby providing a rolling contact be-
tween the slider unit 1 and the rail 2. Since the balls 3
can rotate indefinitely along the associated endless cir-
culating path 8, theoretically there may be provided an
unhmited relative motion between the slider unit 1 and
the rail 2. As seen from FIGS. 2 and 3, the balls 3 at the
load section 8a are guided along the inner guide groove
1a of the side wall 1e of the frame, which is inserted into
the mounting slot 7 formed in each of the upper and
lower body sections 4a and 45.

The rail 2 of the present linear motion rolling contact
bearing assembly is preferably formed of a thin steel
plate by bending. The rail 2 is bent to have a generally
U-shaped cross section, and thus it includes an elon-
gated, flat bottom wall 24 and a pair of side walls 2e, 2¢
each extending straight upward from the corresponding
side of the flat bottom wall 2d. Thus, the rail 2 generally
has a shape of a trough or a channel. The distance be-
tween the side walls 2¢, 2e of the rail 2 is dimensioned so
that the slider unit 1 may be slidably received in the
interior space defined by the rail 2. Each of the side
walls 2¢, 2e of the rail 2 is provided with a horizontally
extending straight outer guide groove 24, V-shaped in
cross section in the illustrated embodiment, at its inside
surface. When assembled, the outer guide groove 2a is
located opposite to the corresponding inner guide
groove 1a of the slider unit 1, so that the load section 8a
1s actually defined by the opposite inner and outer guide
grooves 1ag and 2a. .

In accordance with the present invention, the rail 2 is
also provided with an end mounting section 24 at each
end thereof. In the illustrated embodiment, each of the

“end mounting sections 25, 2b is actually defined as an

end projection extending from the end of the flat bot-
tom wall 2d of the rail 2. Each of the end mounting
sections 2b, 2b is provided with a mounting hole 2f
located generally at its center, and this mounting hole 2f
may be threaded, if desired. FIG. 2 shows the case
when a bolt 10 is threaded into a threaded hole in an
exterior member as extending through the mounting
hole 2f of the rail 2 for having the rail 2 fixedly attached
to an exterior member, such as the housing of an appara-
tus. The rail 2 is also provided with a pair of notches or
cut~-away portions 2¢, 2¢ (see FIG. 1) at the proximal
end of each of the end mounting sections 2b, 2b. The
paired notches 2¢, 2¢ are located at the opposite sides
and they function as a stress relieving means, so that any

-deformation or distortion, which may be produced in

the end mounting section due to tightening of the screw
10, 1s prevented from occurring to the other part of the
rail 2. It should be understood that the provision of the
end mounting sections 2b, 2b as projections from the
ends of the rail 2 may be sufficient in some applications



respects to the present invention, like elements are indi-

B Thus, the upper and lower body sections 4a and 4b have

- body.

S
~ for preventlng the pmpagatlon of deformatlon or dis-
‘tortion to the remamlng part of the rail 2; however, the
- additional provision of at least one of notches 2¢, 2¢ will
~ further increase the ability to prevent the occurrence of
such distortion propagation. This argument also holds >
‘true for the structure of the frame of the slider unit 1.
In the above-described embodiment, the notches 1c

- ‘and 2c¢ are shown as U-shaped notches; however, the

notches 1¢ and 2¢ may have any other desired shape. In
“addition, the extended end mounting sections 15 and 26

~ are provided for each of the slider unit 1 and the rail 2;
 however, there may be a case ‘where such an extended

~ end mounting section may be provided for either one of
~the slider unit 1 and the rail 2. Furthermore, the end 15

 mounting projection is formed as an extension of the flat
top wall 1f for the slider unit 1 and of the flat bottom

| - wall 2d for the rail 2 in the above-described embodi-

ment. However, such an end mounting projection may

also be formed as an extension of either one or both of 20

‘the side walls 1e, 1e or 2e, 2e, if desired.

| FIG. 6 shows a linear motion rolling contact bearing
~assembly constructed in accordance with the present
invention. Since this embodiment is similar in many

_cated by like numerals. The present embodiment differs

- from the previously described embodiment in that each
... of the upper and lower body sections 4a and 4b has side
¥ extensions 4a', 4b' respectively at each side, which is
" provided with inwardly extending ball retaining ridges
% 7a, 7b. Thus, when the upper and lower body sections

30

4a and 4b are assembled as shown in FIG. 6, the balls 3
located in the load section 8a of the endless circulating

path and thus between the inner and outer guide is

- grooves.1a and 2g are prevented from shipping away
. . from the main body 4. Thus, the gap between the ball
. retaining ridges 7a, 7b of the upper-and lower body
. sections 4a and 4b when assembled must be at least
" = slightly smaller than the diameter of the balls 3.
i FIG. 7 shows a further alternative embodiment em-
+ ploying cylindrical rollers 5 as rolling members. In this

_ case, the rollers 5 are arranged in a crossed arrangement

. 'in the endless circulating path 8, so that any two adja-
45

- cent rollers § are oriented with their rotating axes ex-
tending perpendicular to each other and to the direction

~of rolling movement of the rollers 5. Because of the

shape of the cylindrical rollers 5, the endless circulating
path 8 must have a corresponding cross sectional shape. 50
~ side extenstion 4a” and 4b", respectively, each of which
is provided with a top or bottom V-shaped guide

: - groove, which serves to retain the rollers 5 in position

and prevent them from shppmg away from the main

" While the above prowdes a full and complete disclo-

~ sure of the preferred embodiments of the present inven-

~ tion, various modifications, alternate constructions and
 equivalents may be employed without departing from
~the true spirit and scope of the invention. Therefore, the
_above description and illustration should not be con-
- strued as limiting the scope of the invention, which is
~defined by the appended claims. .
What is claimed is: =

60

65

4 701,057

10

25

55
_ said frame at least at one end thereof.

6
1. A linear motmn rolling contact bearing assembly,

comprising;:

a rail extending over a predetermmed length and
mcludlng a pair of first guide grooves extendmg
straight in parallel; |

a slider unit provided with a pair of endless circulat-
ing paths, each of which is partly defined by a
second guide groove extending straight in an op-
posed relation to the corresponding one of said pair
of first guide grooves, said slider unit including a
main body in which said pair of endless circulating
paths are defined and a frame fixedly attached to
said main body;

a plurality of rolling members provided in each of
said pair of endless circulating paths, whereby
those rolling members located between said first
and second guide groove provide a rolling contact
between said rail and said slider unit; and

whereby at least one of said rail and said frame 1s
made from a thin plate to be generally U-shaped in
cross section and includes an end mounting section
formed at least at one end thereof as an extension
extending over a predetermined length and having
a predetermined width for mounting to a member
exterior of said assembly, said end mounting sec-
tion being provided with at least one notch at a-

proximal end thereof thereby locally narrowing
the width at the proximal end. |

2. The assembly of claim 1 wherein said rail 1s gener-

ally U-shaped and thus it includes a bottom wall and a

pair of side walls each of which extends upward from

- the corresponding side of said bottom wall.

3. The assembly of claim 2 wherein said U-shaped rail

~ is comprised of a thin steel plate and each of said pair of

first guide grooves is defined in an inside wall of the
corresponding one of said pair of side walls.

4. The assembly of claim 3 wherein said end mount-
ing section is formed as an extension of said bottom wall

 at least at one end thereof.

5. The assembly of claim 4 wherein said end mount-

- ing section is provided with at least one mountmg hole.

6. The assembly of claim 3 wherein said main body 1s
comprised of a pair of upper and lower body sections
identical in structure and combined in a face-to-face
relation.

7. The assembly of claim 6 wherein said upper and

‘lower body sections are provided with a pair of slots

and said frame is generally U-shaped and thus includes

‘a top wall and a pair of side walls depending from re-
spective sides of said top wall, whereby said side walls

of said frame are inserted into the respective slots of said
upper and lower body sections, thereby holding the
upper and lower body sections in position.

8. The assembly of claim 7 wherein said end mount-
ing section is formed as an extension of said top wall of

9. The assembly of claim 8 wherein at least one notch
is provided at a proxunal end of said end mounting

section.

10. The assembly of claim 8 wherein at least one hole

is provided in said end mounting section.

11. The assembly of claim 8 wherein said frame 1s
comprised of a‘thin steel plate and said upper and lower

" body sections are comprised of a plastic material.

ok % ok %k %
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